08/27/2004 08:31 FAX 415 576 0300 



(21 007/015 



SEQUENCE LISTING 

<110> Vreeland, Valerie 
Ng, Kwan L. 

The Regents of the University of California 
<120> Recombinant Vanadium Haloperoxidases and Their Uses 

«:130> 023070 087100U5 

<140> 09/151,159 
<141> 1996-09 -10 

<160> 11 

<170> Patentln Ver. 2.0 
<2io> 1 

<211> 2931 
<212> DNA 

<213> Fucus distichus 

<22Q> 
<221> CDS 

<222> (228) . . (2258) 

<2 23> vanadium bromoperoxidase 

<400> l 

cgcggacaag ccttggaaga gaggttgccc aattcaacag agcgaggccc gtgaaggtgt 6 0 
ggaggacacg tgctacaagc tgatccacga gagcctcaac ttccccactg atacgggagt 120 
ttgtactgcg ccgcgttgcc aaaaaccgca actttaaaca gcgctcgcga gcgccacatg 180 



cctcccacgc atccacaaaa tcgacagtgg tatcgctgag cttgaat atg ctt tgc 

Met Leu Cys 
1 



236 



cat gca gcg gac acg aca aga ggc tct cct atg cct gac acc 
His Ala Ala Asp Thr Thr Arg Gly Ser Pro Met Pro Asp Thr Gly Val 

5 10 



284 



ctt egg ttg etc aca tea gag cag cgc get aaa ggt tgg aga cgc cag 
Leu Arg Leu Leu Thr Ser Glu Gin Arg Ala Lys Gly Trp Arg Arg Gin 

20 25 30 35 



332 



tta gag ggg gag aaa tea eta ggt ttt cat cca age gag acg cct tat 
Leu Glu Gly Glu Lys Ser Leu Gly Phe His Pro Ser Glu Thr Pro Tyr 

40 45 50 



360 



ate aag tac ttg gaa ggc tct gag act tgg aag aag gtt aag ctt cca 
lie Lys Tyr Leu Glu Gly Ser Glu Thr Trp Lys Lys Val Lys Leu pro 

55 fiO 65 



428 



acg gac ggc ata teg get tec aag ate ctg ggt aaa att atg gec agg 
Thr Asp Gly lie Ser Ala Ser Lye He Leu Gly Lys He Met Ala Arg 

70 75 80 



476 



gtc cgc ate get acc gec ttg get gtg gta ctg gec gea ccc tgt ttg 
Val Arg He Ala Thr Ala Leu Ala Val Val Leu Ala Ala Pro Cys Leu 
85 90 95 



524 
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gca ttc gac gag gtc aca gcc agt ggt crtfc tt<- rrt- 

Ala Phe Asp Glu Val T hr Ala Ser Glv tl Z 9 f 9 CSC 572 

100 log QlU G1U His L ^ s 

110 115 



<S20 



668 



716 



7 64 



s s? s k e 5 s s a s 5: s e s s e 

125 130 

gcg ctg gat ccg acg gcg ccq aat »era „ 

Ala Leu A8 P Pro Thr Ala Pro laj n 9 * P 9t * * Ct tCt ^ 

H inr Aia Pro Asn A ^g Arg Asp Asn val Ala Phe Ala 

740 145 

2 S S S E K S 5 E S E E S E S £ 

S E E £ E E I" E £ E E £ ffi S E £ 

22 S 5: ffi K S I?; S2 S ~ c « c gct 

ieo -Toe y al ^ Ala As P As P p *e Ala 

195 19 ° 195 

;s w is c tt: it: lit r r atc tgc ga * *~ 

-T™ Gly Asp Phe Ser Ile Cys Glu Asp 

200 205 21Q 

gtg cct gcg gga gac ccg gca crat car. ri-r = = 

val Pro Ala ciy Asp Pro Ala aft 1^ t 5 ? CCt aCC gct 903 

^y b P fro Ala Gly Arg Leu Val Asn Pro Thr Ala Ala 

22 0 22 5 

rtt gcc atc gac ata tec aat ccc a™ hr^ 

p,>. «. ,j. *. P „. ser if y P £ e £ S E £ £ E £ 

235 240 

s » e e s s - « « * K E 2 2 „ „ 



612 



660 



956 



1004 



245 



250 



eta tac tgg atg gcg ctg gcc 
Leu Tyr Trp Met Ala Leu Ala 
260 265 



255 

gat gta ccc ttt atg cag tat ggc 
Aap Val Pro Phe Met Gin Tyr Gly 

E E E E E E E H E K 2 £ E If* E E 
E E E E E L%° E S? 2 E E JS E E ffi S 

295 300 



1052 



1100 



1.148 



305 



acg 

Thr 



gac ccg ttc tec cag etc ttc cga gcg acc ttc gtt ggt gtc cr aa 
Pr ° JJ* Ser Cln ^ u Arg A1. a Thr Phe y,l Ify ff f 

315 320 

Glv Pro HI S!? f t " 9 Ct9 CtC gt 9 aac a 9= ttc acc atc gac gct 
Gly Pro Phe Val Ser 91n Leu Leu Val Asn ger phe ^ 3 get 



1196 



1244 



335 
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att acg gtc gaa ccg aag cag 



aca ttc gcc ccc gac ttg aac tat 



1292 



340 



345 



350 



Tyr 
355 



S SS S S E E S 2 IS E E E ff y If; E S 



1340 



365 



370 



E Sy E E E E E E K 2 5 E S E III E 



380 3 8S 



s K Leu s: 2? ss s s s? k r ?•» acc — ** 

390 * er ™f VaJ - As P A 6n lie Asn Thr Olu Ala 



1436 



395 400 



£ s as £ 2 £ £ e e e 1?; e s e is e 1481 



430 415 



si it: g; ;s j£ s: g; s r «* ggc ttc gtc 

420 I?* P AEP ^ ° ln Ala Q ly Phe Val 



1532 



430 435 



e e s s e £ s e s e as e e s; s 
k s s e s ss £ e s s e S! e s e e 1628 



460 465 



cgc ccc gag gcb etc ggg ggt acc etc cac aar- 

Arg Pro jiu Ala . eu Gl * g y T , r Leu S£ xJo C K gj K 1 

475 460 

eta gat gca gac ttc gac ate tec ctt ctt aaa a „t- «#. ^ 
Leu Asp M. Asp Phe ^ lie Ser Leu T.S gj ££ SJ ■$* ^ J2 1 



676 



490 495 



k: s s is s: ;e s! k s?* r r° r c aac 9 » g * tc 1772 

SOD ™ Ala GIn Asn Pro Asn Asn Glu Val 



S °0 505 

acc tac ctt ctt cca caa get ate ca* «hn - 

»- Ty t l«, ^ , oln t. „.» « J- »J ~ « =CC 

520 525 530 

E S S K S E £ SI E S5 E S E S SS 
S 5! E 2 S S5 E E SI S S E S S E E 

3 



1620 



1868 



1916 



560 



d CC fr^ ^ C ° Ca agC 9at gac 9Sfc Ctg gaa eta ate aac ttc a M am 
Pro Val Phe Pre B.r A S p Asp C3ly Leu G!u Leu IlJ Ln S£ Ilu I?? 



1964 



570 575 
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gca tgc ctt aca cat 



Ala Cys Tyr Clu otv Glu 11 ° " 9 CtC 9C * 9t * aac 

560 ^ Gly Q1U lle Acr > L ^u Ala Val Asn Val 



2012 



590 

gca ttt ggg agg cag atg ctg gg C acc ear t-*t- ™ rt 

Ala Ph e Gly Atg „ Met te * gj £ -c tat egg etc gac ggt .Jo 

605 610 
caa ggc eta ctt etc qq a aaa sm ^ r . 

c Jn wu s L . u & « ™ «= ? « *« s «. «c jj. jj, 

620 625 
gag ctg atg acg ttc gec gag aaa acc arr r + *- ~ « 

«. « 1>c . he i, j k in s s i" is s: js 

635 640 



2060 



2108 



2156 



2204 



2252 




J= K K E S £ 22 S S K I!" S S £ E K 

655 

99a gat atg tgt tec ggt ttg gtt tac art- ™r. 

Gly Asp Met cys Ser fly Leu Val J£ ?hr I?v Si ??* i gC " 9 

660 ^ inr Val Al * Asp Cys Cln 

670 675 

get tagtgcagaa aataataatt gteggatget taaaatgeae cc aCga cc aa 2305 

t cacgtcgccg gagcatcctt eagegaaaaa ggagagtaac cearatgeta 2365 
tagaggagaa ecaeggagta caatgeaggt tcttttacca tgtacattgg attgeagtaa 242S 
gtgcggttag agagggatac gttaaacgtg cttgcctgtg tatatgatac attngtcatg 2 4« 5 
gaaatattag aatg cgttg a cttgacttca ccatgaaata cc.tg.tcge g tgg tgtgct 2545 
gctttcacct gteggagegg tacgtaagat gtgetttcta ctgagccgtt tgcgtttagt 2.05 
ccattccgcg tggcagtgta aacaaagagg atgtagtctc gccctcagtt tggagagtac 26S 5 
cgtaggtggc aggaegtata tctctggtag cggtctgtta agaacttcca caagacegtt 2725 
tacgtttggt tgtttagtcg atgcctcttc gttacttgac cgatccattg agagtacctg 2785 
taccagtatg gtgtaagaca ftctttetc ctgttatgga tc.gtagaac -gcfggtgt 2845 
tgttttatac acaggatget ataaaatagg gatgttgata atggcatcgg tactcatgaa 290S 
acegcaaaat ggegatagat attccc 



2931 



<210> 2 
*2ll> 676 
<212> PRT 

<213> Fucus distichus 
<400> 2 

Net Leu Cys His Ala Ala Asp Thr Thr Afg Gly Sfir pr£> ^ prQ ^ 

15 



10 



Thr Gly Val Leu Arg Leu L eu Thr Ser Glu Gin Arg Ala Ly s Qly Trp 

25 30 
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Arg Arg Gin Leu 

35 

Thr Pro Tyr lie 

50 

Lye Leu Pro Thr 
65 

Met Ala Arg Val 



Pro Cys Leu Ala 

100 

Glu His Lys His 

115 

Ser Asp Asp Ala 
130 

Ala Phe Ala Ser 
145 

Gly Thr Val cys 



Phe His Lye Ser 

190 

Asp Phe Ala He 

195 

Cys Glu Asp Val 
210 



Glu Gly Glu Lys 

40 

Lys Tyr Leu Glu 

55 

Asp Gly lie Ser 
70 

Arg Tie Ala Thr 
SS 

Phe Asp Glu Val 



Thr Gly Glu Gly 

120 

Leu Asp Pro Thr 

135 

Arg Arg Asp Ala 

150 

Gin lie Thr Asn 
165 

Leu Pro His Asp 



Leu Glu Asp Cys 

200 

Pro Ala Gly Asp 

215 



Ser Leu Gly Phe 



Gly Ser Glu Thr 

60 

Ala $er Lys He 

75 

Ala Leu Ala Val 

90 

Thr Ala Ser Gly 
105 

Arg His Leu Gin 



Aia Pro Asn Arg 

140 

Ala Arg Arg Glu 

155 

Gly Glu Tnr Asp 
170 

Glu Leu Gly Gin 
1B5 

He Leu Asn Gly 



Pro Ala Gly Arg 

220 



His Pro Ser Glu 
45 

Trp Lys Lys Val 



Leu Gly Lys He 

eo 

Val Leu Ala Ala 

95 

Val Phe Pro Clu 
110 

Thr Cys Thr Asn 
125 

Arg Aep Asn VaJ 



Arg Asp Gly Thr 

160 

Leu Ala Thr Met 

175 

Val Thr Ala Asp 
190 

Asp Phe Ser lie 

205 

Leu Val Asn Pro 



Thr Ala Ala Phe Ala He Aep He Ser Gly Pro Ala Phe Ser Ala Thr 
225 230 235 240 

Thr II e Pro Pro Val Pro Thr Leu Ser Ser Pro Glu Leu Ala Ala Gin 

245 250 255 

Leu Ala Glu Leu Tyr Trp Met Ala Leu Ala Arg Asp Val Pro Phe Met 

260 265 270 

Gin Tyr Gly Thr Asp Glu He Thr Thr Thr Ala Ala Ala Asn Leu Ala 
> 27S 280 285 

Gly Met Gly Gly Phe Pro Asn Leu Asp Ala Val Ser He Gly Ser Asp 

290 295 300 

Gly Thr Val Asp Pro Phe Ser Cln Leu Phe Arg Ala Thr Phe Val Gly 
305 310 315 320 

Val Glu Thr Gly Pro Phe Val Ser Gin Leu Leu Val Asn Ser Phe Thr 

325 330 335 

He Aep Ala He Thr Val Glu Pro Lys Gin Glu Thr phe Ala Pro Asp 

340 345 350 



4 
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Leu Aan Tyr Met 

355 

Gly Pro Pro Ala 

370 

Arg Asn Ala Arg 
385 

Thr Glu Ala Tyr 



Ser Arg Pro Gly 

420 

Gly Phe Val Asn 

435 

Ala Clu Leu Ala 
450 

Arg Phe Ala Arg 
465 

Ala Gly Asp Leu 



Glu Leu Leu Lye 

500 

Asn Glu Val Thr 

515 

Thr His Pro Ser 
530 

Ala Thr val -Leu 
545 

Phe Pro Asn Pro 



Phe Glu Gly Ala 

560 

Val. Asn Val Ala 

595 

Asp Gly lie Gin 

610 

Leu His Gin Glu 
€25 

Arg Leu Phe Thr 



Ser lie Asp Gly 

660 



Val Asp Phe Asp 

360 

Gly Pro Glu Glu 

375 

Asp Leu Ala Arg 
390 

Arg Gly Ser Leu 

405 

lie Asn Gly Pro 



Phe Gly Thr Ser 

440 

Gin Arg Ala Ser 

455 

Pro Glu Ala Leu 
470 

Asp Ala Asp Phe 
485 

Arg Val Ala Glu 



Tyr Leu Leu Pro 

520 

Tyr Pro Ser Gly 

535 

Lye Ala Leu lie 
550 

Val Phe Pro Ser 
565 

Cys Leu Thr Tyr 



Phe Gly Arg Gin 

600 

Gly Leu Leu Leu 

615 

Leu Met Thr Phe 
630 

Gly Glu val lie 

645 

Asp Met Cys Ser 



Glu Trp Leu Asn 



Leu Asp Clu Glu 

380 

Val Ser Phe val 

395 

lie Leu Leu Glu 
410 

Phe lie Asp Ser 
425 

His Tyr Phe Arg 



Cys Tyr Gin Lys 

460 

Gly Gly Thr Leu 

475 

Asp lie Ser Leu 

490 

Tie Asn Ala Ala 

505 

Gin Ala He Gin 



His Ala Thr Gin 

540 

Gly Leu Asp Arg 

555 

Asp Asp Gly Leu 
570 

Glu Gly Glu He 
585 

Met Lea Gly He 



Gly Glu Thr He 

620 

Ala Glu Glu Ala 

635 

Lys Leu Phe Gin 
650 

Gly Leu Val Tyr 

665 



He Gin Asn Gly 

365 

Leu Arg Phe He 



Asp Asn He Asn 

400 

Le\i Gly Ala Phe 

415 

Asp Arg Gin Ala 
430 

Leu He Gly Ala 
445 

Trp Cln Val His 



His Asn Thr He 

460 

Leu Glu Asn Asp 

495 

Gin Asn Pro Asn 
510 

Val Gly Ser Pro 
525 

Aen Cly Ala Phe 



Gly Cly Glu Cyc 

560 

Glu Leu He Asn 

575 

Asn Lys Leu Ala 
590 

His Tyr Arg Phe 
605 

Thr Val Arg Thr 



Thr Phe Glu Phe 

640 

Asp Gly Thr Phe 

655 

Thr Gly Val Ala 

670 
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7 



Asp Cys Gin Ala 

675 



<210> 3 
<2ll> 51 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : probe for 

second conserved region between Curvularia and 
Ascophyllum vanadium peroxidase active sites 

<400> 3 

ccaacgcacc cttcgtaccc gtctggccac gctacccaaa acggagcatt t Si 

<210> 4 
<211> 51 
<212> DNA 

<2i.3> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : probe for third 
conserved region between Curvularia and 
Ascophyllum vanadium peroxidase active sites 

<40Q> 4 

ccgtacgaac acttcaccag gagctgatga ctttcgccga ggaatccacc t 51 

<210> 5 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<22 0> 

<223> Description of Artificial Sequence : Fucus 

peroxidase ligation independent cloning (LIC) 5' 
primer for full length construct 

<400> 5 

gacgacgaca atatgetttg ccatgcagcg gaca 34 

<210> 6 
<211> 35 
<212> DNA 

<233> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Fucus 

peroxidase ligation independent cloning (Ltc) 5' 
primer for mid length construct 

<400> 6 

gacgacgaca agatggegee gaatagaagg gacaa 35 
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<210> 7 
<211> 33 
<212> DMA 

<213> Axtificial Sequence 
<220> 

<223> Description of Artificial Sequence : Fucus 

peroxidase ligation independent cloning (LIC) 5* 
primer for short construct 

<400> 7 

gacgacgaca agatgctctt ccgagcgacc tec 



<2io> e 

<211> 33 
<212> UNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence ; Fucug 

peroxidase ligation independent cloning (LIC) 3' 
primer for full length, mid length and short 
constructs 

<400> 8 

gaggagaagc ccggttgcac taagcctggc agt 33 

<210> 9 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<H20> 

<223> Description of Artificial Sequence : conserved 

vanadium-binding region 1, amino acids 452-473 

<400> 9 

Ala Gin Arg Ala Ser Cys Tyr Oln Lys Trp Gin Val His Arg Phe Ala 
15 lo 15 

Arg Pro Glu Ala T,eu Gly 

20 



<210> 10 
<211> 19 
<212> PRT 

<2i.3> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : conserved 

vanadium-binding region 2, amino acide 528-546 

<400> 10 

Pro Thr His Pro Ser Tyr Pro Ser Gly His Ala Thr Gin Asn Gly Ala 
1 5 10 15 

Phe Ala Thr 
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<;?io> n 

<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : conserved 

vanadium-binding region 3, amino acids 591-609 

<400> 1.1 

Leu Ala Val Asn val Ala Phe Gly Arg Gin Met Leu Gly lie His Tyr 
15 10 15 

Arg Phe Asp 
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